
1 

 

STANDARD OPERATING 

PROCEDURES FOR INSTALLING, 
ANCHORING AND BRACING NEW 

MEDICAL EQUIPMENT 

October 2021 

 

  



2 

Contents 
A. Introduction: 2 

B. Key Specifications: 2 

C. General Precautions to be taken during anchoring and bracing new equipment 5 

D. Selection of Materials, Methods and Devices 6 

E. Selection of anchors based on Wall Materials 8 

F. Details and Guidelines Provided by Manufacturers and Others 9 

G. References 10 

 

 

  



3 

Standard Operating Procedures for Installing, Anchoring and Bracing New 

Medical Equipment 

A. Introduction 
 

Hospitals are the lifeline facilities that play important role in normal time and critical function following 

emergencies. Hospitals have a complex network of electrical, mechanical and architectural components 

including medical equipment. A modern hospital has more advanced and sophisticated medical 

equipment that is costlier than the buildings of the hospital. Moreover, the functionality of a hospital 

relies on several factors, including availability of utilities and medical equipment. In earthquake event, the 

medical equipment can fall, break and damage if these are not secured / anchored properly.  

Therefore, it is important to prevent the falling, sliding, and toppling of items that can exacerbate loss of 

life and injuries. The hospitals are recommended to have a clear Standard Operating Procedure (SOP) in 

place for installation of new equipment within the hospitals to avoid damages, losses and injuries 

following an earthquake event. The SOP helps ensure that the concerned department and the staff 

members are aware about the key specifications for installing and anchoring medical equipment in the 

hospital so that they do not fail due to earthquake shaking.  

A.1. Medical Equipment  

This section contains information of key medical equipment for which guidance has been provided in the 

following section.  

1. Autoclave Machines 

2. Wheeled or trolley-mounted equipment (i.e. anesthesia machines, ventilators etc.) 

3. Monitors 

4. Operation theatre lights 

5. Imaging and scanning units  

6. Radiant warmers 

7. Small wall-mounted equipment  

8. Laboratory bench-mounted equipment  

9. Blood bank refrigerators /incubator  

B. Guidance for Anchoring Key Equipment: 
 

Consult the manufacturer or an engineer for information on how to anchor large or very sensitive 

medical equipment. When purchasing new equipment, request the manufacturer to supply seismic 
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restraints along with the equipment.1 These details provided may need to be modified for your 

hospital's conditions. 

1. Tall equipment on legs (Autoclave Machines): Autoclave machines (sometimes called sterilizers) are 

usually tall and narrow and are susceptible to toppling, unless they are properly anchored. Autoclaves 

require both water and power supply to function. Water lines to autoclaves can break, leaving the 

autoclaves without the water that they need to generate steam for sterilizing. 

Guidance: The legs of the autoclave machine are be anchored to floor with anchors/bolts provided during 

supply. If you are installing the autoclave atop a new concrete pad (housekeeping pad), then be sure to 

connect the new reinforced concrete pad to the existing floor using dowels. When anchoring a large chest-

type autoclave to the wall, be sure to have an engineer check that the wall is strong enough to resist the 

earthquake forces on the autoclave. The engineer will also need to select the correct size anchoring 

devices. 

 Make sure that water lines are connected to the autoclave using flexible connections. Be sure to provide 

a connector that will accommodate the amount of differential movement that is expected in your location. 

Note that autoclaves come in different shapes and sizes. Find out local solutions for different types of 

autoclaves. Follow the manufacturer’s instructions for the parts used to anchor and install flexible 

connections.  

 
1 Many major medical equipment manufacturers sell equipment in countries that have requirements for seismic 

anchorage or restraints, including Japan and parts of the United States, and can provide anchors. 
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2. Wheeled or trolley-mounted equipment (i.e. Anesthesia machines, ventilators). Tall and narrow 

wheeled equipment can topple and break. Improperly anchored equipment on trolleys can fall to the floor 

and break. Anesthesia machines are also located on trolleys, along with related equipment and supplies.  

Guidance: Anchor equipment on trolleys using straps or provide rails or shelf restraints to keep the 

equipment from sliding or toppling off of the trolley. Provide a non-slip mat to keep the equipment from 

sliding off. Note that when purchasing a new ventilator or anesthesia machine, look for one with 

equipment that is integrally attached to the trolley and that is not too tall and narrow and/or is 

weighted at the bottom; as tall and narrow machines can overturn. Design a ‘parking location’ for the 

heavy wheeled equipment when it is not in use, where the equipment can be anchored to a wall or post.  

Ensure that the ventilators have flexible connections to any external supply, especially if the supply is 

from a pipe that is rigidly mounted to the wall. Follow the manufacturer's instructions to install the 

restraints in trolley-mounted equipment.  

 

 

 

 

 

 

 

 

 

 

 

  



7 

3. Monitors: Monitors are often placed on shelves or trolleys a meter or more above floor level; they 

can easily slide or fall off, if not anchored. Moderate to strong shaking can cause unanchored small 

monitors to fall from shelves, wall mounts, or carts and to break. It is important to anchor all new 

monitors to prevent displacement. 

Guidance: Use anchors or wall mounts provided with the monitor or else hook and loop tape (e.g. 

Velcro) straps or small L Brackets. Ensure that surfaces are very, very clean before using the self-

adhesive on the clips. Rubbing alcohol is the most appropriate cleaner. Leave some length of straps 

outside the clips, so Small monitors on wide shelves can be placed on non-skid mats.  

 Instruct hospital staff to check anchors/straps/ non-skid mats for wear and tear as part of a yearly 

maintenance program and to replace these as needed or whenever the electronic equipment is moved 

to a new location. 
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4. Operation theatre (OT) lights: OT lights are supplied with anchors that are capable of withstanding 

the effects of earthquake shaking. However, the ceiling to which it is anchored in the hospital may not 

be optimal and local solutions are often used, which may not be disaster resilient. Many of these OT 

lights are not connected to the ceiling with mountings that are able to resist strong lateral forces, as well 

as gravity. These weak connections can break during an earthquake, and the entire light assembly can 

fall down and break. 

Guidance: Anchor securely to the reinforced concrete ceiling using bolts. Have an engineer to determine 

the anchor bolt size and anchorage arrangement required to resist earthquake forces. In case of 

suspended (false) ceiling in the operation theatre, brace the lights back to the structural ceilings. The 

suspended ceiling will not be strong enough to prevent the lights from swinging and falling. Read 

manufacturer’s specifications to select the correct size bolts or braces. Avoid interaction between the 

suspended ceilings and the stem of the OT lights. 
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5. Imaging and scanning units: Imaging and scanning equipment includes X-ray machines, CT scanners, 

to slide, topple, or break. The unsupported arms or extended parts of some imaging equipment can 

vibrate excessively, leading to damage or breakage. Imaging equipment is normally supplied with 

anchors strong enough to resist seismic shaking. 

Guidance: Consult the manufacturer of the equipment to see if it can provide seismic restraint devices 

or details. If the manufacturer cannot provide seismic restraint information, then you will need to hire 

an engineer. Manufacturer-provided restraint information could be as simple as alerting you to the 

location of holes, where the equipment should be bolted to the floor. Your maintenance department 

could then bolt the equipment to the floor. Follow manufacturer's instructions carefully, in order to 

avoid damaging the equipment or voiding the warranty.  

Some imaging equipment is already attached to the floor, so that it can withstand the forces imposed by 

normal operations. Have an engineer check to see if this attachment is strong enough to resist the 

expected earthquake forces. A very simple anchoring solution such a chain can save tall and narrow 

imaging equipment from toppling over. For large and heavy equipment such as CT scanners or MRI 

machines, consult an engineer, if the manufacturer does not provide restraints. Discuss the engineer's 

design with the manufacturer to be sure that it will work as intended. 

 

 

 

 

 

 

 

 

 

 

 

6. Tall equipment on wheels (Radiant warmers): Radiant warmers can rock and possibly topple. 

Equipment on the warmer's shelves could slide or topple. Since the warmer is on wheels, it could also 

roll far enough to break the connections with medical gas lines or electrical power.  

Guidance: Keep radiant warmers from toppling by attaching a tether at the top. Detach the tether 

quickly, to move the incubator if needed. Another option is a magnetic latch; this relies less on staff to 

remember to reattach the tether. Make sure that the latch is not positioned where it could interfere 

with electrical equipment. Use non-slip mats or hook and loop tape for warmer’s shelves.  Place such 

equipment as low to the floor as possible, to help the warmer to resist toppling. Try to keep wheels 

clean so that they roll easily, because this will also help the tethered warmer to resist toppling. 
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7. Small wall-mounted equipment: . Small wall-mounted equipment needs to be adequately anchored, 

into walls that are strong enough for anchoring. See page 16 for guidance on how to determine whether 

a wall is strong enough to anchor equipment. 

Guidance: Small wall-mounted equipment can be fixed to the wall using brackets or bolts. Some 

electronic equipment might require specialized mounting hardware that should be supplied along with 

the equipment. Some existing anchorages may be adequate for the expected earthquake forces. When 

installing new wall-mounted equipment, be sure to anchor it properly.  
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8. Laboratory bench-mounted equipment: Laboratories typically have an array of small and medium-

sized equipment located on benches or tabletops. Strong shaking can cause inadequately restrained 

bench-mounted equipment to fall to the floor.  

Guidance: Anchor the laboratory equipment to the bench/table through holes in the equipment itself or 

using an L-bracket. Anchor other laboratory equipment using hook and sticky tape (i.e. Velcro), or 

specially designed straps or tethers. Several manufacturers sell anchoring devices specifically made for 

use in laboratories. Follow the manufacturer's instructions to install the restraint device.  
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9. Blood bank refrigerators / incubators: Blood bank refrigerators / incubators could slide or topple 

during strong earthquake shaking and could break their electrical connections. Some blood banks use 

ordinary refrigerators intended for home use; these refrigerators do not typically have door latches, and 

the door is likely to come open in an earthquake. If the door does open, then blood bags could fall out 

onto the floor. 

Guidance: While anchoring these items, it must be noted that one cannot drill into electric/electronic 

equipment such as incubators, fridges, etc. Solutions have to be managed without making holes in these 

objects. When an object rocks forward, the back corner of the object has to rise up before the object 

can topple over. We will prevent the object from falling down by preventing the back corner from rising. 

To prevent it, align the object against the wall where it is to be anchored. Use the pencil to mark the left, 

top and right side lines on the wall.  

 

Fix long L clamps with 4" (10 cm) length on wall side with two holes, and 8" (20 cm) long on the object 

side with no hole. The clamp on the sides should be about 2/3rd the height of the object from the 

bottom. Now, push the object into the space between the three clamps. Now it cannot fall forward or to 

the side as it is held by the clamps touching it on three sides. However, it can slide forward in 

earthquake shaking and we have to prevent the legs from moving forward. This can be done by screwing 

a wooden piece  1 ¼"x ¾" (3 cm x 2 cm) on the floor in front of the legs of the object.  
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C. General Precautions to be taken during Anchoring and Bracing New 

Equipment 
 

Non-structural risk mitigation is simple, but because you may be new to working with such tools, it is 

important to take all precautions you can in the interest of safety. A few items have been listed to be 

taken care of while carrying out the mitigation measures in the hospitals. 

1. Understand the materials on to which drill is to be done. This will help choose the correct drill bit 

depending on to whether you are drilling on to a brick wall, concrete column, steel cupboard or 

wooden cupboard. Using the wrong drill bit could be dangerous and also damage the drill machine 

as well as the objects being drilled into.  

2. Do not drill into reinforced concrete floors or beams unless you  use a special piece of equipment 

called a rebar locator to find the reinforcing steel in the area where you want to drill; in this way, 

you will make sure that you do not hit the reinforcing steel.  

3. It is important to take extreme care while handling drills or sharp objects. Wear safety glasses, 

work gloves, thick jacket and other protective equipment. These will help you to protect from 

dust, debris or any other hazardous objects. Do not wear loose clothes. 

4. While using drill machines, it is important to inspect and ensure that electrical wiring or conduits 

are not passing through, or attached to the back side of, the walls into which drilling is to be done. 

Avoid electrical shocks that can result from drilling into live electrical wiring. 

5. When you are anchoring a cupboard or rack, check inside the cupboards / racks to ensure that 

you do not damage items inside the cupboard while drilling into it. Some cupboards / racks may 

have movable drawers whose movement should not be restricted due to the bolts. 

6. When objects such as cupboards or rack shelves are to be drilled into, mark the position of the 

clamp and of the holes to be drilled. Marking exact points will help ensure correct drilling of the 

holes. The L clamps may not be machine manufactured and hence the holes in one clamp may 

not match another. Use the same clamp for marking the holes and also for anchoring as well.  

7. Weight of cupboards / racks should be reduced by removing stored items such as books from 

inside them before moving these or drilling.  

8. Clean debris and dust from the holes you have made in the walls using small air blower or brush 

before inserting anchors and the screw. 

9. Never hammer the anchor or the screws as they are not designed to be hit.  

10. Some objects such as fridges or incubators should NEVER be drilled into. For solutions for these 

objects please see on page 12.  

11. Some areas in the hospital contain a variety of hazardous materials that could be chemically 

reactive, or toxic. Discuss with the area in-charge before choosing materials for mitigation 

purposes. This is to ensure that these materials do not react with these chemicals. Always keep 

chemical bottles separate that may lead to hazardous reactions.  Anchoring a shelving unit or rack 

that stores chemicals is not sufficient by itself to prevent spills. Use shelf restraints or bottle 

racks/holders attached to shelving to keep chemicals from sliding from shelves and spilling.  
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12. A Gas Cylinder is primarily a fire hazard and should not be present inside hospitals. Ideally, these 

should be placed outside. If they are kept inside, hook or chain them. They should be shut off first 

and moved away from where the drilling is taking place. 

13. When working at a height to fix external hazards such as water tanks, overhead items, air 

conditioners, etc. for which you may have to use ladders, it is essential to wear safety equipment 

including head protection, safety belts etc. to avoid injuries. 

14. Before using ladders, inspect whether all rivets and joints, nuts and bolts are tight; feet, steps and 

rungs are secure; spreader and pail shelf function properly. Also, keep ladders clean, free from 

grease, oil, mud, wet paint, and other slippery material. 

15. Prior to anchoring objects, a ‘general safety check’ for many other objects such as ceiling fans etc. 

is required to be done to ensure that they are properly anchored. To do that, a quick inspection 

of them should be undertaken.  

 

D. Selection of Materials, Methods and Devices 
 

Sr 
No. 

Name of the items Dimensions Usages 

1. 

 
1/16" (2 mm) thick L-
Clamps with two ⅜" (8 
mm) diameter holes 
vertically aligned in each 
leg. 

A × B × C 
3"x3"x1 ½"  
(8×8×4 cm) 

Short cupboards (below 5', 1.5 m height): 
 

 
 
A – Length of the clamp cupboard side. 
B – Length of the clamp wall side. 
C – Width of the clamp 
For fixing short light cupboards, one 
clamp on each side near the top will be 
enough. 

2. 

 
1/16" (2 mm) thick L-
Clamps with four ⅜" (8 
mm) diameter holes 
vertically aligned in each 
leg. 
 

1. Four ⅜" (8 mm) dia 

holes on ‘B’ side 

2. Two ⅜" (8 mm) dia 

holes on ‘A’ side. 

3"x4"x2" 
(8×10×5 cm) 

 

Tall cupboards (above 5', 1.5 m height): 
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For fixing tall heavy cupboard, use two 
clamps near the top and bottom on each 
side. 

3. 

 
1/16" (2 mm) thick L-
Clamps with ⅜" (8 mm) 
diameter holes vertically 
aligned in each leg. 
Note: 

1. Four ⅜" (8 mm) dia 

holes on ‘B’ side. 

2. Two ⅜" (8 mm) dia 

holes on ‘A’ side. 

4"x4"x2" 
(10×10×5 cm) 

 

Tall cupboard (above 5', 1.5 m height) 
leaning towards front. 

 

4. 
Plastic wall anchor sleeves 
for fixing L clamps to walls 

dia x length 
⅜"x2⅜" 

(8 × 60 mm) 

For use with L clamps on wall-side to 
keep cupboards in place. 

5. 
Hex Screw with washers 
for plastic wall anchor 

2⅜" (60 mm) Hex 
Screw with washers 

For use with L clamps on wall-side to 
keep cupboards in place. 

6. Hexagonal nut and bolt 

⅜" (8 mm) dia 
hexagonal bolt ¾" (2 

cm) long with 
washers and lock 

nuts. 

To be used on the cupboard-side with L 
Clamps to fix cupboard. 

7. Nylon strap belt 
1" or 1½" (2.5 or 4 

cm) wide as per 
requirement 

For strapping bench-mounted equipment 

8. 
Steel or plastic side release 
buckles 

As per requirement Used with Nylon strap for fastening. 

9. Adjustable belt buckles As per requirement 
Adjustable clips for tightening nylon 
straps. 

10. Curtain stretch spring Standard size 

Curtain spring for keeping shelf contents 
(chemical bottles, medical supplies, and 
other items from falling). Two hooks will 
be required for each piece of spring. 

11. 
2 mm thick EVA (Ethylene-
Vinyl-Acetate) foam Hook 
and sticky tape 

As per requirement 

For preventing bench-mounted 
equipment, warmer shelves and other 
small equipment from sliding. EVA sheets 
come in large rolls and can be cut as per 
base dimensions of the items. 

12. Metal Chain As per requirement 
For attaching items on wheels to prevent  
them from rolling away (or for keeping a 
gas / oxygen cylinder from falling) 

13. Steel Carabiner Clips As per requirement 
Carabiner clips for hooking with metal 
chain to prevent X-ray machine, warmers, 
cylinders etc. from rolling and falling off.  
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14. 
Sleeve anchor with open 
and closed eyebolt 

¼" to ½" 
(6 to 12 mm) 

For attaching heavy items to be used 
along with metal chain and carabineer 
hook 

15. Hooks 
1"  

(2.5 cm) 

Hooks for hanging small portraits,  photo 
frames, wall-clocks, and other wall-
mounted items etc. 

16. Hooks 
2"  

(5 cm) 
Hooks for hanging large portraits,  wall-
clocks, and other wall-mounted items etc. 

17. Sun  Film As per requirement 
For preventing glass shards from falling if 
large glass panes break in earthquake. 

18. Chicken Mesh As per requirement 
For preventing glass shards from falling if 
large glass panes break in earthquake. 

E. Selection of Anchors Based on Wall Materials 
 

Weight of the object 

(including contents) 
Brick Masonry 

Concrete Block 

Masonry 
Stone Masonry 

Timber 

(Wood Screws) 

0-11 lb (0-5 kg) For light objects use size 6 Standard Wall Plugs ⅛"x2 ¼" (4mm x 60mm) 

11-110 lb (5-50 kg) Size ¼" (6 mm) dia Size ¼" (6 mm) dia  Size ⅜" (8 mm) dia ⅛"x2 ¼" (4mm x 60mm) 

110-220 lb (50-100 kg) Size ⅜" (8 mm) dia Size ⅜" (8 mm) dia  Size ⅜" (8 mm) dia Not Recommended 

220+ lb (100+ kg) Consult an engineer to select steel anchors. Not Recommended 

How to Properly Install Fasteners and How to Determine if a Wall is Strong Enough to Use for Anchoring 

In buildings with masonry walls, anchor objects that are less than 220 lb (100 kg) to walls that are at least two 

bricks thick (9", 225 mm, or more) and in full contact with the surrounding frame. “Full contact” means that mortar 

is in contact with all structural members surrounding the panel, the wall must have header courses and the top 

mortar joint between the wall and frame must be tightly filled with cement mortar that is the same as used in the 

rest of the wall and a minimum of ¼ inch (6 mm) thick and a maximum of 2 inches (50 mm) thick. For heavier 

objects, you will need to consult an engineer to determine whether the wall is strong enough to anchor to or not, 

given the seismic hazard at the hospital (the National Building Code 2019 shows a large range of seismic hazard). 

Anchor only very lightweight, non-essential objects (22 lb, 10 kg, or less) to partition walls that are only one brick 

thick (4 ½", 110 mm). Single-wythe brick walls cannot reliably support even their own weight during strong 

earthquake shaking. Ensure that you insert masonry anchors into the bricks themselves, rather than into the 

mortar joints.  

Before you anchor an object, check the condition of the wall to which you plan to anchor. Brick walls should be in 

good condition, with sound brick and mortar. If the mortar is exposed and you can scrape it away with your 

fingernail or a coin, then it is not sound. If the wall is not sound or is not thick enough, then anchor the object to 

the floor instead, or attach it to steel members called “strongbacks” that are attached between structural members 

(such as floor and ceiling).  

For walls with timbers, anchor items to vertical timbers spanning from floor to ceiling (where possible) using wood 

screws. Before anchoring, check to ensure that the timbers are in good condition and have not deteriorated, due to 

rotting or insect attack.  
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In general, anchoring to random rubble stone masonry walls is not recommended. Anchoring to dressed stone 

walls is possible, but it may be difficult to drill holes into the stone. If the stones are thicker than about 10" (250 

mm), then you may be able to anchor to a wall with a single wythe of stones. It is always better to anchor to double 

wythe stone walls, provided that the wall has “through” or cross-stones that connect the two wythes together. 

Check double-wythe walls to see if there is across-stones for approximately every meter of wall area. Otherwise, 

you will be anchoring to what is essentially a single wythe wall, because the two wythes act independently, if they 

are not connected. Also, consult an anchor manufacturer to ensure that you select the proper anchor for the type 

of stone in your wall.  

F. Details and Guidelines Provided by Manufacturers and Others 
 

There are a number of companies that manufacture and sell devices to seismically restrain equipment, 

building utility systems, and other items. These manufacturers provide design drawings and example 

calculations for how to use their products. These can be very helpful references. These manufacturers 

include: 

● Mason Industries publishes Seismic Restraint Guidelines for Suspended Piping, Ductwork and 

Electrical Systems and for Floor Mounted Equipment, which can be downloaded for free from 

www.masonindustries.com or Seismic-Restraint-Guidelines.pdf (thehillco.com) Also available at 

the website are complete seismic anchorage specifications for various pieces of equipment and 

a report on causes of earthquake damage to mechanical equipment.  

● Unistrut provides drawings and specifications for rigid bracing systems for pipes and conduits at 

www.unistrut.com.  

Several other helpful resources exist, but you will have to order and pay for them. These include:  

● Applied Technology Council report 51-2, Recommended US-Italy collaborative guidelines for 

bracing and anchoring nonstructural components in Italian hospitals. Contains engineering 

details for common items, recommendations, and design examples. Available from the Applied 

Technology Council, 201 Redwood Shores Parkway, Suite 240, Redwood City, California, 94065 

USA; www.atcouncil.org 

● American Society of Heating, Refrigerating and Air Conditioning Engineers (ASHRAE), “Seismic 

and Wind Restraint Design” in Applications Handbook. Available from ASHRAE, 1791 Tullie Circle 

NE, Atlanta, GA 30329 USA; www.ashrae.org. Also available on a CD with A Practical Guide to 

Seismic Restraint and Seismic Restraint Manual: Guidelines for Mechanical Systems.  

● A Practical Guide to Seismic Restraint. Available from ASHRAE, 1791 Tullie Circle NE, Atlanta, GA 

30329 USA; www.ashrae.org.  

● Sheet Metal and Air Conditioning Contractors National Association, Seismic Restraint Manual: 

Guidelines for Mechanical Systems. Available from SMACNA, 4201 Lafayette Center Drive 

Chantilly, Virginia 20151-1209 USA 

 

http://www.masonindustries.com/
https://thehillco.com/wp-content/uploads/2018/03/Seismic-Restraint-Guidelines.pdf
http://www.atcouncil.org/
http://www.ashrae.org/
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